AMENDMENT 

U.S. Appln. No. 10/070.556 

AMENPMFNTS TO THF rr A bk/itc 

This listing Of claims wi„ replace all prior versions and listings of Cain^s in th 
application: ^ "aims in the 

LISTING OF CLAIMS: 
I. (currently amended) A process for - 
following formula: 




which comprises comprisinr. ^k^- • 

^ , ^ ob1.a.nxn^ a compound represented 

by forxnula (Vl-a, ^^^^^ 



Lowing Processes A to j; 




COOR^ 



(Vl-a) 



treating this comtjound = v. 

" '^"""'^ trifluoride ocnpound to 

thereby convert it ±n^r^ ^ 

.nto a boron chelate compound represented 
by the following formula: 




COOBF^ 



reacting thi 



xs 



compound vith ^4-„ethylpipe«zi„e to ai 



gxve 
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compound represented by the following fom^ul. 




and then cleaving and eli„,inat 
compound : 
Pirocess A: 



ing the boron chelate of this 



aprocess which comprises i-*^=»^*-^ 

P^xses reacting a compound represented 

by formula (I) ; 




(I) 



wiU.aco„p„„„d..p..3e„tadbyf„^„l3 ,xi-l-„ in th. presence 
of a base: 

HgC^COOR' 

(Il-l-a) 



to give a compound represented by the fox^ula (IlX-i-a) 

xV 



(lll-l-a) 




Hp COOff 
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reducing this compound int-r^ 

nd xnto a compound xrepresent.d by fo^ul. 

(IV-a) : 




(IV-a) 



reacting this compound with ^ 

nd wxth a compound represented by th, 

following formula: 

COOR^ 



X< COOR* 

-COOR* 

<V-a) 

_-OH 

H3C 



and then treating this compound in 

P una xn the presence of a base; 

Process B: 

a process which comprises reacti ^ 

^''®^'=*^^"9 a compound represented 

by formula (I) : 



NH 

(I) 





with a compound represented by formula (li-2-a) 



in the presence 
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of a bas 



e : 



R' 



'3 



(II-2-a) 

to give a Compound xepresented by formula (III-2-a) : 




(III-2-a) 

eliminating the hydroxyl-p^oteotive g^oup of thi. 

yj-uup ot this compound to 



gxve a compound, irepire 



sented by formula (IV-a) : 



H3C ^ 

reacting this compound with ^ 

P na wxth a compound represented by the 

following formula: 

COOR^ 



^^^^^ 6 

COOR^ 



to give 



conq>ound represented by the fonaul 



COOR^ 
r-COOR^ 




a (V-a) : 



(V-a) 
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and then treating this ooxupound in the presence of a base; 
Pirocess C: 

o proc... oo»p.is.s reacting a oo,»pou„C r.p,,3e„t.d 

by formula (I) : 

NH, (1) 




With a compound represented by f or^^l. <II-l-a, in the presence 

of a t>ase: 

HjC^COOR^ 

(Il-l-a) 



to give a compound represented by formula (IXI-l-a) 




(Ill-l-a) 



H^C COOR" 



reducing this compound into a compound 
(IV-a) : 



represented by formula 




(IV-a) 
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..e.*i„^ .Hi. oo„po„„. i„ ... , ^^^^ ^^^^ ^ ^^^^^^^^ 

represented by the formula (Vll-a) : 




(Vll-a) 



and reacting this compound with a r^r.™^ 

n« with a compound represented by the 

following formula; 



COOR* 

Y. 



COOR'' 



Process D: 



a process which comorises »-o.=»^4- • 

mprises reacting a compound represented 

by formula (I) : 




NH- (I) 



with a compound represented by formula (It-2-»> • 

jf v»cmuxa iil-2-a) m the presence 

of a base: 



(II-2-a) 

to give a compound represented by formula (III-2-a) : 
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(III-2-a) 



H3C ch^or" 



eliminating the hydroxyl -protective group of thi., 

yj-oup or tlixs compound to 

give a oompound represented by formula (iv-a) : 

xV 

^"1 




NH (IV-a) 



H3C 



OH 



represented by formula (Vll-a) : 




NH (Vll-a) 



and then reacting this compound with a compound represented 
by the following formula: 



COOR^ 



Process E: 

a process which comoirisp^^ t-*=.=.^4-^ 

omprxses reactxng a compound represented 

by formula (I) : 
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(I) 



X2 ^ 'NH2 

with a compound represented by formula (11- 1) in the presence of a base: 

(H-l) 



H3C' ^coor3 
to give a compound represented by formula (III-l): 



(ni-1) 



H3C' 

and then subjecting this compound to the following Method 1 or 2; 
Method 1: 

in case of the compound represented by the formula (III-l) where is not a 
hydrogen atom, a method which comprises treating this compound with an enzyme capable 
of asymmetrically hydrolyzing an ester or a liquid culture medium of a microorganism, cells 
of this microorganism or processed cells of this microorganism capable of asymmetrically 
hydrolyzing an ester and, after the completion of this treatment, isolating the product from the 
treated liquid mixture; 

Method 2: 
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ino..eof th„oo„po„„d .ep.es.nted by th, fo^ul, ,,11-1, 
«3 ^ ^ ^^^^^ ^^^^^^^^^ ^^^^^^^^^ 

«.oX.i„, ..i. .^p„„„, ^^^^^^^^ ^^^^ ^^^^^^^^^ ^^^^^^ 
organic base; 

formula : 




H3C COOH 



esterifying this compound in t.^^ ^ 

h> na m the presence of an alcohol 

represented by the following formula: 
R^-OH 

to 3iv, ,„ „te. compound represented by the tollowin, tor„„l. : 




H3C COOR' 



reducing the co^„,na into a compound represented hy .or»„le 

(IV-a) : 




(IV-a) 



reacting this compound wi^-h =. r,^^^ 

f Ha wxth a cpmpound represented by the 
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following f oinnula : 

COOR^ 



COOR^ 



to ai 



gxve a oompound represented by formula (V-a) 




COOR* 
—COOR^ 

(V-a) 




.nd th.„ t„.ti„, this .o„po„„<, i„ p,,,.„,, ^ 

Process F: 

a process which corotaris^^ r-^=^*- ■ 

mprases reacting a compound represented 

by formula (I) : 



NHj (I) 



With a co„.pound represented by formula (ll-l) i„ ^^e presence 
of a base: 

^^^^^OO^' (IX-1) 



to give a compound represented by formula (III-l) : 
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X3 

H3C 



COOR3 



(HI-l) 



and then subjecting this compound to the following Method 1 or 2; 
Method 1: 

in case of the compound represented by the formula (III-l) where R"' is not a 
hydrogen atom, a method which comprises treating this compound with an enzyme capable 
of asymmetrically hydrolyzing an ester or a liquid culture medium of a microorganism, cells 
of this microorganism or processed cells of this microorganism capable of asynmietrically 
hydrolyzing an ester and, after the completion of this treatment, isolating the product from the 
treated liquid mixture; 

Method 2: \ 

in case of the compound represented by the formula (III-l) where R^ is a hydrogen 
atom, a method which comprises optically resolving this compound by reacting with an 
optically active organic base; 

to obtain a carboxylic acid compound represented by the following formula: 
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es.eri.yi„^ .his eon^pounci in .He presence o. an aleohol 
represented by the following formula: 

r'-oh 

to give an ester 



ooxnpound represented by the following f ormul. 




H3C" COOR' 



.educing the compound into a compound represented by ,.r..u 
(IV-a) : 




NH (IV-a) 

•k .OH 



H3C 



treating this compound in thep.esence of abase to give a compound 
represented by formula (Vll-a) : 




3 



and then reacting this compound with a o^m^^ ^ 

P«^una wxth a compound represented 

by the following formula; 



COOR* 
^^^COOR^ 
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Process G: 

a process which comprise 



s reacting a compound represented 
by the following formula: 




or by the following formul 



a : 




with a compound represented by the foil • 

the following formula in the 

presence of a metaJ r-^4-^-i 

metal catalyst under a hydrogen gas atmosphere, 

optionally in the presence ,^4^ ^ , ^ , 

presence of a dehydrating agent or an acid: 

CH3COCOOR3 

to give a compound represented by formula (in-i, ^ 




(Ill-l) 



and then subjecting this compound to the f^n - 

f v»u„a j^o tne followxng Method 1 

or 2; 

Method 1 : 
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where is not a hydrogen atom, a method which corhprises treating this compound with an 
enzyme capable of asymmetrically hydrolyzing an ester or a liquid culture medium of a 
microorganism, cells of this microorganism or processed cells of this microorganism capable 
of asymmetrically hydrolyzing an ester and, after the completion of this treatment, isolating 
the product from the treated liquid mixture; 



in case of the compound represented by the formula (III-l) where R^ is a hydrogen 
atom, a method which comprises optically resolving this compound by reacting with an 
optically active organic base; 

to obtain a carboxylic acid compound represented by the following formula: 



esterifying this compound in the presence of an alcohol represented by the following formula: 



Method 2: 




R^-OH 



to give an ester compound represented by the following formula: 
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reducing the compound into ^ 

nd xnto a oompound represented by fo^ 




(IV-a) 



reacting this coxapound with a o 

foil impound represented by the 

following formula: 



COOR^ 



to give a compound 

xormula (V-a) 



represented by the 



COOR^ 
COOR^ 




(V-a) 



and then treating this compound i„ th. 

P und z„ the presence of a base; 
Process H: ' 

a process which comprises r^;,o*-^ 
bv the . "'"""'="^"^^-o-P—d represented 

by the following formula: 



NO^ 
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or by the following formula: 





NH2 



with a compound represented by the following formula in the presence of a metal catalyst 
under a hydrogen gas atmosphere, optionally in the presence of a dehydrating agent or an 
acid: 



and then subjecting this compound to the following Method 1 or 2; 
Method 1: 

in case of the compound represented by the formula (III-l) where is not a 
hydrogen atom, a method which comprises treating this compound with an enzyme capable 
of asymmetrically hydrolyzing an ester or a liquid culture medium of a microorganism, cells 
of this microorganism or processed cells of this microorganism capable of asymmetrically 
hydrolyzing an ester and, after the completion of this treatment, isolating the product from the 
treated liquid mixture; 



CHsCOCOOR^ 



to give a compound represented by formula (III-l): 




Method 2: 
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wh 



in o,se Of the <=o„po„„d «p.ese„t.d by the f oo.„X. 



ere R is a hydrogen atom 



' ^ "'^thod which comprises optical! 



Y 

ptically active 



resolving this compound by reacting with an o 
organic l^ase; 

xylxcacxdcompoundrepresentedbythefollowing 

formula : 



X 




X^' Y' NH 



H^C' COOH 



esteri.ying this compound in the presence o. 
represented by the following formula : 
R^-OH 

to give an est« co^„„„d represented by the following ^ , 




NH 

H3C coor' 

reducing the compound into =, 

P und xnto a compound represented by formula 

(IV-a) : 




(rv-a) 



treating thi. co.^„„d th.presence of abase to give aco.pou„d 



18 



Amendment 

V.S. Appln. No. 10/070,556 



represented by formula (Vll-a) 




y^^^Y^NH (Vll-a) 



and then reacting this compound with ^ 

P una with a compound represented 

by the following formula; 



COOR- 

coor"' 



Process I : 

a process which comprises i-«=ia<-.4- 4 

prxses reacting a compound represented 

by the following formula: 




with a compound represented by the following ferula: 
CHaCOCOOR^ 

to give a compound represented by the following formula: 

xV. 




H3C COOR-' 



asymmetrically reducing this compound into 



a compound 
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represented by formula (IH-i-a) 




(Ill-l-a) 



H3C COOR 



,3 



reducing this con»pound into a 

(IV-a) : ' --rmuia 



compound 



represented by formula 




(IV-a) 



reacting thi 
following formula: 



to 



COOR* 



give a compound represented by the formula (V-a) 



X\ ^ COOR' 

I3 I (V-a) 

A A ^ OH 



ana .H.„ ^^^^^^^^ ^ ^^^^ 

Process J: 

a process which comprises reaeti 

f ses reactxng a compound represented 
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by the following formula 




CH3COCOOR3 

to give a ooxnpound represented by the foil • 

y the following formula 

> 

asynunetrically reducing this 

y T;nis compound into ^ 

^ compound 

represented by formula (Ill-i-a) : 



(Ill-l-a) 





HgC COOR^ 



reducing this compound -into « 

, " nted by formul. 

(IV-a) : 




(IV-a) 



treatingthiscompoundinthepresenceofab. . 

sence of abase to give a compound 
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represented by formula (Vll-a): 





CH3 



(Vll-a) 



and then reacting this compound with a compound represented by the following formula: 



[[[]] in each of the above formulae, X\ and X^, each independently represents a halogen 



group; R"* represents a hydroxyl-protective group; R^ and R^, each independentiy represents 
an alkyl group having 1 to 6 carbon atoms; R^ represents a carboxyl-protective group; and Y 
represents an alkoxy group having 1 to 6 carbon atoms, a halogen atom or a dialkylamino 
group (wherein the alkyl groups may be the same or different and each represents an alkyl 
group having 1 to 6 carbon atoms)[[]]]. 

2. (original): The process as claimed in claim 1 wherein the process for producing the 
compound represented by the formula (Vl-a) is Process A. 

3. (original): The process as claimed in claim 1 wherein the process 
for producing the compound represented by the formula (Vl-a) 



COOR5 




atom; R^ represents a leaving group; R^ represents a hydrogen atom or a carboxyl-protective 
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is Process B. 

4. (ongmal): The process as olaim^H - 

olaxmed x„ clain, 1 wherein the ^ 

j^jT xi^ne roinnula fVT-=i^ 
IS Process C. ^ 

5. (onginal): The process as claxm.H • 

^ wherein the process 
IS Process D. ' 

6. (onginal): The process as claim.H ■ 

n Claim 1 wherein the process 
IS Process E. ' 

.o. ... __„^ ^^^^^ 

a-s Process F. 

8. (onginal): The process a«! • 

^ "v-ess as claimed in c5a-im i 

n claim 1 wherein the process 
. P.o.„e.„, ... ^^^^^^^^^^^ ^^^^^^ 

IS Process G. 

9. (original): The process as r^i^-:™ ^ - 

as claimed in claim 1 wherein 

wiierein the process 
proa„c.„, ... ^^^^^^ 

is Process H. 

iO. (onginal): The process as claimed in claim l k 

in claim 1 wherein the process 
for producing the compound represented K 

presented by the formula (Vl-a) 

is Process I, 

.o. p..au=.„, ... ^^^^^ 

is Process J. 
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12. (original): A process as claimed in any of claims 1 to 11 wherein and 
are both fluorine atoms. 

13. (original): The process as claimed in claim 12 wherein the boron trifluoride 
compound is a boron trifluoride compound composed of boron trifluoride and an ether 
compound. 



14. (original): The process as claimed in claim 13 wherein the boron trifluoride 
compound is boron trifluoride diethyl ether complex or boron trifluoride tetrahydrofruan 
complex. 

15. (original): The process as claimed in claim 14 wherein the reaction of 4- 
methylpiperazine is a reaction in the presence of a trialkylamine. 

16. (original): The process as claimed in claim 15 wherein the trialkylamine is 
triethylamine or tributylamine. 



17-97. (canceled). 
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98. (currently amended): Tho procGoo aa claimod in claim 1, A process for 
producing a compound represented bv the following formula: 




COOH 



which comprises comprising o b taining a compound represented 
by formula (Vl-a) by any of the following Process«>s A to .Tr 




COOR^ 
i-COOR^ 



(Vl-a) 



treating this compound with a boron trifluoride compound to 
thereby convert it into a boron chelate compound represented 
by the following formula : 




COOBF„ 



CH, 



reacting this compound with 4-methvlp i pera2ine to give a 
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compound represented by the following formula: 




COOBF2 



CH3 



and then cleaving and eliminating the boron chelate of t:his 
compound : 
Process A: 

a process which comprises reacting a compound represented 
by formula (I) : 



NH, 




with a compound represented by formula (Il-l-a) in the presence 
of a base: 



HaC-^COOR^ (Il-l-a) 



to give a compound represented b y the formula (Ill-l-a) : 

(Ill-l-a) 

Hp ^CCX>R^ 
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reducing this compound into a compound represented by formula 
(IV-a) : 




X^'^^NH (IV-a) 



H3C 



reacting t>h±s compound wii:h a compound represented by the 
following formula : 



COOR^ 



COOR^ 



-to give a compound represented by the formula (V-a) 




COOR^ 



COOR'' 



OH 



(V-a) 



and then treating this compound in the presence of a base; 
Process B: 

a process which comprises reacting a compound represented 
by formula (I) : 



with a compound represented by formula (II-2-a) in the presence 
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of a base ; 



R' 



OR' 



(II-2-a) 



to give a compound represented by formula (III-2-a) : 




(III-2-a) 



NH 



eliminating the hydroxy! -protective group of this compound to 
give a compound represented by formula (IV-a) : 



(IV-a) 




reacting this compound with a conyound represented by the 
following formula: 



COOR^' 



^-^COOR^ 



to give a compound represented by the formula (V-a) 




COOR= 



r-cooR° 



(V-a) 



OH 



H3C 
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and then treatincr this compound in i:he presence of a base; 
Process C: 

a process which comprises reacting a compound represented 
by formula (I) : 

x'- 

r \ 

(I) 




with a compound represented by formula (II-l~a) in the presence 
of a base: 

H^C-^COOR^ 

'bo give a compound represented, by formula (Ill-l-a) : 




(Ill-l-a) 



reducing this compouncL into a compound represented by formula 
(IV-a) : 




(IV-a) 
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treating this compound in the presence of abase to give a compound 
represented by the formula (Vll-a) : 




(Vll-a) 



and reacting this compound with a compound represented by the 
following formula; 



COOR^ 

Y JL 



Process D; 



a process which comprises reacting a compound represented 
by formula (I) : 



X' 




NH, (I) 



with a compound represen'ted. by formula (II-2-a) in the presence 
of a base: 



3 (II-2-a) 



to give a compound represented by formula (III-2-a) 
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NH 

H,C~" CKOR^ 



(III-2-a) 



eliminating the hydroxyl-protective group of this compound to 
give a compound represented by formula (IV-a) : 

X'- 

r 1 

(IV-a) 

OH 




treating this compound in the presence of abase to give a compound 
represented by formula (Vll-a) : 



(Vll-a) 




and then reacting this compound with a comp ound represented 
by the following formula: 



COOR^ 



Process E: 



_a process which comprises reacting a compound represented 
by formula (I) : 
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wiiA a compound represented by formula (II-l) in the presence 

of a base : 

H3C"^CQQR^ ^^^^^j 



to give a compound represented by formula (III-l) : 




H3C COOR^ 



and then subjecting this compound to the following Method 1 
or 2; 

Method 1: 

in case of the compound represented by the formula (III-l) 
where is not ahydroqen atom, amethod which comprises treating 
this compound with an enzyme capable of asymTnetrically 
hydrolyzing an ester or a liquid culture medium of a 
microorganism, cells of this microorganism or processed cell s 
of thi s microorganism and, after the completion of this treatment, 
isolating the product from the treated liquid mixt ure ; 

Method 2: 
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in case of the compound representedby the formula (III-l) 
where is a hydrogen atom, a method which comprises optically 

resolving this compound by reacting with an optically active 
organic base; 

to obtain a carboxylic acid compound representedby the following 
formula :. 




NH 

H3C COOH 



esterifying -this compound ±n the presence of an alcohol 
represented by the followincf formula: 



r'-oh 



fco give an ester compound represented by the following formula : 




H3C" COOR' 



reducing thje compound into a compound represented by formula 
(IV-a) : 




NH 



H3C 



reacting this compound with a compound represented by the 
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following formula: 



COOR* 



^COOR" 



to give a compound represented by formula (V-a) : 



^ COOR* 




COOR^ 



and t:hen treating this compouiid in the presence of a base; 
Process F: 

a process which comprises reacting a compound represented 
by formula (I) : 



NH, (I) 




with a compound represented by formula (II-l) in the presence 
of a base : 



H3C^COOR" (II-l) 



to give a compound represented by formula (III-l) 
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NH (III-l) 

HX COOR" 



and then stabjectincf this compound to the following Method 1 

or 2 ; 



Method 1: 

in case of the compound represented by the formula ( 1 1 1 -1 ) 
where is not a hydrogen atom . a method which comprises treating 
this compoun d with an enzyme capable of asymmetrically 
hydrolyzing a n ester or a liyiid culture medium of a 
microorganis m, cells of this microorganism or processed cells 
of this microorganism and, after the completion of this treatment, 
isolating the product from the treated liquid mixture; 

Method 2: 

in case of the compound represented by the formula (III-l) 
where is a h ydrogen atom, a method which comprises optically 
resolving this compound by reacting with an optically active 
organic base; 

to obtain a carboxylic acid compound representedby the following 
formula : 




H^c COOH 
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esterifying this compound in the presence of an alco hol 
represented by the following formula : 

r'^-qh 

to give an ester compound represented by the following formula : 




COOR' 



,7 



reducing the compound into a compound represented by formula 



(IV-a) : 




(IV-a) 



treating this compound in the presence of abase to give a compound 



represented by formula (Vll-a) : 




(Vll-a) 



and then reacting this compound with a 




by the following formula; 



COOR^ 
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Process 6: 



a process which compri ses reacting a compound represented 
by the following formula : 




or by the following formula: 




with a compound r epresented by the following formula in the 
presence of a me tal cataly st under a hvdroaen aas atmosphere, 
optionally in the presence o f a dehydrating agent or an acid: 
CHaCOCOOR^ 

to give a compound represented by formula (III-l) ; 



(III-l) 




and then subjecting this co mpound to the following Method 1 
or 2; 

Method 1: 



in case of the compound representedby the formula (III-l) 
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where is not a hy drogen atom, a method which comprises treating 
this compound with an enzy m e capable of asymmetrically 
hydrolyzing an ester or a liquid culture medium of a 
microorganism, cells of this microorcranism or processed cells 
.of this microorganism and, aft er the completion of this treatment . 
isolating the pro duct from the treated liquid mixture; 
Method 2: 

in case of the comp ound represented by the formula (III-H 
where is a hydrog en atom, a method which comprises optically 
resolving this co mpound by reactincr with an optically active 
organic base; 

to obtain a carbox ylic acid compound represen tedby the following 
formula : 




H3C COOH 



.esterifying this compound in the presence of an alcohol 
represented by the following formula: 



to give an ester con g>ound represented by the following formula : 

1 




, NH 
H,c"" COOR' 
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reducing the comp ound into a compound represented hy formuli 
(IV-a) : 



X' 




^ L <^v-^> 



H3C 



reacting this compound with a compound represented by the 
following formula; 



COOR* 



to give a compound represented by the formula (V-a) 



h-COOR^ 




(V-a) 



and then treating this compound in the presence of a base; 
Process H: 

a process which comprises reacting a compound represented 
by the following formula: 




NOj, 
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or by the following foannula: 




with a compound represented by the following formula in the 
presence of a metal catalyst under a hydrogen gas atmosphere ^ 
optionally in the presence of a dehydrating agent or an acid: 
CHaCOCOOR^ 

to give a compound represented by formula (III-l) : 




(III-l) 



and then siibjecting this compound to the following Method 1 
or 2; 

Method 1: 

in case of the compound represented by the formula (III-l ) 
where is not a hydrogen atom, a method which comprises treating 
this compound with an enzyme capable of asymmetrically 
hydrolyzing an ester or a liquid culture medium of a 
microorganism, cells of this microorganism or processed cells 
of this microorganism and, after the completion of this treatment, 
^isolating the product from the treated liquid mixture ; 

Method 2: 
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in case of the compound represented by the formula (III-l) 
where is a hydrogen atom, a method which comprises optically 
resolving this compound by reacting with an optically active 
organic base; 



to obtain a carboxylic acid compound represen tedby the following 
formula : 




y^-^^Y NH 

H COOH 



es'berlfylng 'this compound ±n tihe presence of an alcohol 
represented by the following formula : 



r''-oh 



•bo give an ester compound represented by -bhe following formula : 




H3C COOR' 



reducing the compound into a compound represented by formula 
(IV-a) : 




(IV-a) 



treating this compound in the presence of abase to give a compound 
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represented by formula (Vll-a) : 




(Vll-a) 



and then reacting this compound with a compound represented 
by the following formula; 

COOR^ 

Process I : 

a process which comprises reacting a compound represented 
by the following formula: 




with a compound represented by the following formula: 
CHgCOCOOR^ 



to give a compound represented by the following formula: 




asymmetrically reducing this compound into a compound 
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represented by formula (Ill-l-a) : 




(Ill-l-a) 



H3C COOR^ 



reducing this compound into a compound represented by formula 
(IV-a) : 



(IV-a) 




reacting this compound with a compound represented by the 
following formula : 



COOR^ 



to give a compound represented by the foannula (V-a) : 



COOR^ 
i-COOR^ 




(V-a) 



and then treating this compound in the presence of a base; and 
Process J: 



a process which comprises reacting a compound represented 
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by the following formula: 




with a compound represented by the following formul; 



CHaCOCOOR^ 



to give a compound represented by the following formula; 




COOR^ 



asymmetrically reducing this compound into a compound 
represented by formula (Ill-l-a) : 




va.^'-wx (Ill-l-a) 
>f NH 



reducing this compound into a compound represented by f ormul ; 
(IV-a) : 

(IV-a) 




treating this compound in the presence of abase to give a compound 
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represented by formula (Vll-a): 




(Vll-a) 



and then reacting this compound with a compound represented by the following formula: 

COOR^ 

COOR^ 

in each of the aboye formulae, X\ and X^, each independently represents a halo gen atom: 
represents a leaying group: represents a hydrogen atom or a carboxyl-protect iye group; 
R"^ represents a hydroxvl-protectiye group: R^ and R^, each independently repr esents an alkyl 
group haying 1 to 6 carbon atoms; R^ represents a carboxvl-protectiye gr oup: and Y 
represents an alkoxy group having 1 to 6 carbon atoms, a halogen atom or a dialkylamino 
group (wherein the alkyl groups may be the same or different and each repres ents an alkyl 
group haying 1 to 6 carbon atoms), 

wherein said Method 1 of said Processes E, F, G, and H comprises treating the 
compound represented by the formula (III-l), where R^ is not a hydrogen atom, with an 
enzyme capable of asynmietrically hydrolyzing an ester or a liquid culture medium of a 
microorganism, cells of this microorganism or processed cells of this microorganism and, 
after the completion of this treatment, isolating the product from the treated liquid mixture, 
wherein the enzyme is selected from the group consisting of an esterase, a protease and a 
chymotrypsin, and the microorganism is selected from the group consisting of bacteria 
belonging to the genera Bacillus, Micrococcus and Actinomyces, fungi belonging to the 
genera Aspergillus, Rhizopus, Nannizia and Penicillium, and yeasts belonging to the genera 
Candida^ Saccharomyces and Zygoascus. 
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